The species with lower ionization energy than alkali atoms are referred to as superalkalis.
Introduction
The species with lower ionization energy (IE) than alkali atoms are referred to as superalkalis. According to Gutsev etc.) as central core. 11 The polynuclear superalkalis based on alkali-monocyclic (pseudo)-oxocarbon have been also reported. 12 The non-planar aromatic superalkalis have also been designed using inorganic such as Be 3 2 ‾, B 3 ‾, Al 4 2 ‾ etc. as well as organic C 4 H 4 2 ‾, C 5 H 5 ‾ aromatic anions. 13 Giri et al. 14 
Computational details
The equilibrium structure and energies of N n H 3n+1 + cations were obtained by the geometry optimization and single-point calculations at second order Møller-Plesset perturbation theory based method (MP2) 22 and 6-311++G(d,p) basis set. The geometry optimization was followed by vibrational frequency calculations in order to ensure that the optimized structures belong to a true minimum in the potential energy surface. In order to explore the superalkali nature, we have computed vertical electron affinity (EA v ) of N n H 3n+1 + cations by the difference of the total electronic energy of equilibrium structure of cations and single-point energy of respective neutral species at cationic geometry. This provides the energy required to attach an electron to N n H 3n+1 + cations, which is equivalent to the energy released to extract an electron from N n H 3n+1 species, i.e., the IE of N n H 3n+1 species. The partial atomic charges were obtained using natural bond orbital (NBO) analysis 23 at MP2/6-311++G(d,p) level. All computations were carried out using Gaussian 09 suite of programs. 24 The quantum theory of atoms in molecules (QTAIM) analyses 25 were performed using AIMAll software package. bond-lengths of the NH 4 moiety is slightly reduced. Note that N 2 H 7 + has been previously studied by several groups. [27] [28] [29] [30] The H N bond distance in this complex is 1.574 Å. This value is in agreement with the previous report of Hou et al. 19 and Platts et al. 29 . In the case of which is in accordance with its H-bond strength (see Table 1 ) as well as previous estimate at CCSD(T)/6-311++G(3df, 3pd) level. 19 Moreover, the dissociation energy values increase with the increase in n. This fact is also consistent with the increase in the number of H-bonds,
i.e., net H-bond interaction energies with the increase in n.
Superalkali nature of N n H 3n+1 +
In order to explore the superalkali nature of N n H 3n+1 + cations, we have computed their vertical electron affinity (EA v ) and listed in The decrease in the EA v of N n H 3n+1 + can be explained on the basis of the localization of electronic charge. In Table 2 , we have listed the NBO charge localized on central N-atom (Q c ) in NH 4 moieties. One can note that the localization of the charge increases with the increase in n. This may explain the decrease in the N n H 3n+1 + species with the increase in n. In eV. This value is even lower than half of the IE of Cs atom. 
Conclusions
We have studied a new series of N n H 3n+1 + cations and explored their superalkali nature using MP2/6-311++G(d,p) level. v.
There exists an exponential relation between EA v of N n H 3n+1 + series with the number of N-atoms (n), which may be useful in predicting EA v for any desired value of n.
